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Vascular and tissue calcifications
Marassi, M., Fadini, G.P. The cardio-renal-metabolic connection:

https://doi.org/10.1186/s12933-023-01937-x

Inflammatory cytokines
areview of the evidence. Cardiovasc Diabetol 22, 195 (2023).

Anemia: The Tip of the Iceberg

3.4 million + diagnosed with
anemia in the United States

Critically 1l Patients
50 tain |

Asignificant number of patients who have anemia remain
untreated or even undiagnosed

Prevalence of Anemia in Type 2 Diabetic Patients
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Salma M. AlDallal & Nirupama Jena(2018). J Hematol 2018 May;

202).57.61




TYPE 2 DIABETES
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The Prevalence of Anemia and The
Severity Of Heart Failure
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Ty 1¢ Thiéu Sit & Thiéu Mau trén BN Suy Tim
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Sex NYHA  NT-proBNP(ng/L)  LVSD +Anemia  hs-CRP (mg/L)

8 Serum Iron <13 umol/L M TSAT <20% M Guideline Criteria of ID

. ) . 202
+ Ty 18 thidu st theo dinh nghfa va dudi nhom trén 4,422 bénh nhan Tahara etal. Sci Rep. 2022

Anemia in HF Patients

* Anemia and iron deficiency (ID) in patients with HF :
* 2 important comorbidities common
* Associated with poor clinical status & worse outcomes.

* Prevalence of anemia (Hb <13 g/dL/ & & <12 g/dL/Q),
regardless of HFTEF or HFpEF

* ~30% in stable and
* =50% in hospitalized patients,

Inder S. Anand. Circulation. Anemia and Iron Deficiency in Heart Failure, Volume: 138, Issue: 1, Pages: 80-98,
DOL (10.1161/CIRCULATIONAHA.118.030099)
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Decreasing Hb Levels
Associated With Increased LVH

175-Patie

Chronic Heart Failure
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Pathophysiology of Anemia in CVD Anh hll’é’llg cia thiéu méu, thiéu Sét trén BN CHF

Renin-angiotensin- Nghién ciru tién ctru don trung tam;
a“’?:r:fgl‘;gz system 1197 déi twong (71% nam); HFrEF
y n=897; HFmrEF n=229; HFpEF
n=72; ty 1¢ thicu sat 1a 53%, thicu
n— méu 1a 36%
£ o
- - Kétqua
o " * Cac bénh nhan thiéu mau thiéu sit co
‘ két cuc t¢ hon cdc bénh nhan thicu
peaoon méu khong thicu sat
Renal Dysfunction § -+ Anemia,no ron defciency o R
¥ Nutritional deficiencies/ Ao o e * Vi viy viéc xdc dinh rd bénh nhan
‘ )‘ malabsorption 3 0 - thieu miu co6 thiéu sat hay khong la
£ 0 X 2 2 % £ Time (years) rat quan trong trén bénh nhan suy tim
Oceult blood loss
Goel, H., Hirsch, J.R., Deswal, A. et al. Anemia in Cardiovascular Disease: Marker of Disease Severity or Disease- Martens et al. Acta Cardiol. 2018 Apr;73(2):115-123. doi: 10.1080/00015385.2017.1351239

modifying Therapeutic Target?. Curr Atheroscler Rep 23, 61 (2021). https://doi.org/10.1007/511883-021-00960-1
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Thiéu Mau &Tir Vong trén BN Suy Tim

1,061 BN Suy Tim tién 1
trien (do 1II, IV theo
NYHA) va phan suat tong

mau that trai [LVEF] 40%) < 08
s T D148
% \\\;qm'u-u.a
B Hb 12.3-13.6

=0.00001
Hb<12.3

4 6 8
Months

Horwich TB et al. ] Am Coll Cardiol. 2002 Jun 5;39(11):1780-6.

Tir vong, Bién c6 do Thiéu MAU/SAT trén BN HF

* Hinh 2. Phan tich ty 1& séqg con theo phan tich Kaplan-Meier phan

anh sy khéc biét

ong sot khong c6 bién ¢6 ¢ bénh nhan HF

man tinh ¢6 hoac khong ¢6 ID (A) va giira bénh nhan thiéu sit va

khéng thiéu st ¢ hodc khong thiéu miu (B)

HR (8551 for sicause moraity

Hinh 3. Ty s nguy co tir vong
gitra cac nhom

Klip IT et al, Am Heart 1. 2013

) N
Anemia and Mortality in HF Patients: (m ’35%) Overall patients
A Systematic Review & Meta-Analysis § | Hretoss mswc 1.208.100)
- Cohort studies and retrospective secondary analyses of RCTs whose primary g 2017 —— Anemia (+)
objective was to analyze the association between anemia & mortality in CHF § —— Anemia ()
- 34 studies, comprising 153,180 HF patients gm” =
- Results: 2 2
- 38.2% Anemia L - o0 H
- Minimal 6 months F-U: 46.8% {/anemic versus 29.5% f/ nonanemic patients Time (days) %
- Crude t risk anemia: OR 1.96 (95% CI: 1.74 to 2.21, p < 0.001) (B) ) §
- Lower baseline Hb values associated with 1 crude frates (r =—0.396, p = 0.025) Y 3(;"/«) Male R 3(%) Female =
‘ E HR=2.246 (95%Cl 1.213-4.159); § HR=2.008 (95%CI:0.932-4.325);
8 o] P=0.0101 8 o] P=00749
Anemia associated with t risk / CHF — Anemia should be considered as a useful s 2
prognosticator, & therapeutic strategies g 10 §
3 3
Hessel F. et al. Anemia and Mortality in Heart Failure Patients: A ic Review and Met lysis. E N § |
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Journal of the American College of Cardiology, Volume 52, Issue 10,2008: 818-827,
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Anemia and CKD

31.4 million people in the United States have
CKDlal CKD Who Have Anemia
4.8 million also have anemial®

* Prevalence 15.4% in patients with CKD
and 6.3% in non-CKD

* Prevalence increases with CKD stage

Patients, %

Anemia doubles mortality risk!®!
Severe anemia (Hb < 10.5 g/dL) increases
risk forll:
*  Mortality (HR 5.27) Stagel Stage2  Stage3  Staged
* Cardiovascular hospitalization (HR 2.18) CKD stage
* End-stage renal disease (HR 5.46)

a. Stauffer ME, et al. PLoS One. 2014;9:284943; b. Sato Y, et al. Clin Exp Nephrol. 2018;22:388-394;
<. Thorp ML et al. Nephrology (Cariton). 2009;14:240-246.

Weighted Percentage of Patients With

Stage 5

Anemia and CKD Associated With New-Onset AF

* 1232 AF/ 132 250, mean F-U 13,8 nam — the lower both the eGFR(<60
mL/min/1.73m? ) & [Hb], the greater the risk of AF.

Hemoglobin Multivariable HR P
(g/dL) (95% CI)
>15to <18 2.11 (1.53-2.90) <0.0001
>13 to <15 3.00 (1.67-5.38) <0.0001
<13 (anemia) 3.22(2.43-4.19) 0.0003

*Adjusted for age, sex, systolic blood pressure, diastolic blood pressure, body-mass index, total
cholesterol, triglycerides, HDL cholesterol, smoking, alcohol consumption, and diabetes

Xu DZ et al(2014). Am J Cardiol 18

Anemia and Chronic Kidney Disease are Potential
Risk Factors for Mortality in Stroke Patients

Patrizia Del Fabbro; Jean-Christophe Luthi; Emmanuel Carrera; Patrik Michel; Michel Burnier; Bernard
Burnand.Posted: 11/22/2010; BMC Nephrology. 2010;11(27) © 2010 BioMed Central, Ltd.

Health Risks of Anemia in CKD

Compared with patients without anemia, those with severe anemia (Hb < 10.5
g/dL) havel?

>5x > 2x > 5x

increased risk increased risk of
of dying cardiovascular
hospitalization

increased risk
of end-stage
kidney disease

Thorp ML et al. Nephrology (Cariton). 2009;14:240-246.




Diabetes Anemia
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Hypoxia
Oxidative stress

/

Hypoxia
Hypertrophy 1

Cardio-Renal-Anemia

Syndrome
Inflammation
Oxidative stress 2
Electrolyte disorder HF
RAS 1t
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Association Between Anemia & Heart Failure

Anemia vs. Heart Failure Symptoms

Carisa Brewster. The Association Between Anemia and Heart Failure

Published on October 06,2021
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Blood Tests Used to Diagnose ID

Serum Transferrin

Ferritin Serum Iron . .
Transferrin ~ Saturation

Strengths:

Not affected by
inflammatory states
Measures
transported iron
avalable for cell

iniron intake

Limitations:
Affected Falsely low in liver \inniearion:
d

inflami s
Does not directly.
measure iron stores

Limitations

Serum ferritin and TSAT have been shown to exhibit a high degree
of both analytical and biological variability in adult
patients with end-stage kidney disease (ESKD)

Both serum ferritin and TSAT measurements are confounded
by inflammation. '

National Institute for Health and Care Excellence(UK) not to use

these parameters alone to assess iron status in CKD.
Wesley Hayes.(2019). Pediatric Nephrology (2019) 34:605-613

Kang CK, et al. Cardiovasc Ther. 2017;35:¢12301.

Initial Evaluation of Anemiain a
Patient With CKD

* Complete blood count
— Hemoglobin concentration
— Red cellindices
— White blood cell count and differential

— Platelet count

* Absolute reticulocyte count
* Serum ferritin levels and transferrin saturation

and folate levels

* Serum vitamin

* Alternative marker -- CHr/ Ret-He

KDIGO Anemia Work Group. Kidney Int Suppl. 2012;2:279-335.

Cac huéng dan chan doan thiéu mau/thiéu st trén bénh nhan suy tim

@ESc

European Society o bénh nha - RN
st Trén bénh nhan suy tim, thigu sét duoc dinh ngha la
+ Hodc nbng do Ferritin huyét thanh <100 ng/mL

* Hodc 100 ng/ml < Nong d6 Ferritin huyét thanh <299 ng/mL va TSAT <20%.

2022 AHA/ACC/HFSA Guideline for
the Management of Heart Failure

f@ World Health Thiéu méu duoc dinh nghfa la
XY Organization - Nong do Hb <12 g/dL & nir

o~ i
Néng dd Hb <13 g/dL & nam

Hb < mitc binh thueng
MCV: 85fl, 100fl
Chura c6 huding dan riéng cho bénh nhan suy tim

“ Chan doan thiéu sit dung chung v&i guideline than man
i Ferritin huyét thanh <100 ng/ml

Wv*um\‘\\\\
TSAT<20% véi ferritin huyét thanh tir 100-299 ng/mL
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Chan doén va didu trithiéu mau theo hudng din than man (B& Y T&, 8/2024)
Cap nhat 2 théng s6:

» Hb Héng cu lvéi (RET-He)

BN CKD

NATIONAL KIDNEY
FOUNDATION.

Huodng dan k¥ thuat: Panh gia tinh trang sat &

2006, 2007 Non HD va PD: Ferritine va TSAT |
X R . Kidney Disease Outcomes Qualiy Itaive ' HD: Ret-He hoZc TSAT va Ferritine
PO B . (KDOQ)
> Hong cau nhuge sac (Hypo-He) Gutdines o Management ofanemia n KO
o,
L4 KIEM SOAT TIIRG MAL £ N
| 2012 [ TSAT va Feritine |
‘ (_:,ra 2004 [ TSAT hosc Ret-He va %Hypo-He |
A% sl i mls [ %Hypo-He (Néu mAu <6h) hoac Ret-He (néu
e NICE Minaete s ece 2015, 2017 khong c6 %Hypo-He)
- Fmitin byt hanls 200-500 1. & bl sl BTM o . 100-500 g /L. & i Hoac TSAT + Ferritine
T bl e i o AT
W I
Brtsh Society for @Ry
e e e e A @Haemamlﬂgy Y 2013, 2021 %Hypo-He, Ret-He, Ferritine, CRP
o Khong dung TSAT don doc
PN i s o . . . A . A ~
Ret-He gitp sang loc thiéu sat/thiéu mau trén bénh nhan suy tim KET LUAN
R B * Dongidn
P, R ) peooon
Nghién ctru trén 142 bénh nhan suy tim "] .
¥ 90 bénh nhan thidu sit, 50 bénh nhan khong bi .. | S . &
thiéu sit iod 1 o Ao + Chiphithdp
v 82 bénh nhan IDA, 60 bénh nhan khéng cé IDA ]
Rrrra— o2 e ee 0 R « Xét nghiém Ret-He |a cong cu xét nghiém c6 gia trj trén
¢ o
poo00t

<32.4pg
>32.4pg

Suy tim thiéu st va khong thiéu sit
Suy tim thigu mau khong do thiéu sit va
do cdc nguyén nhan khac

Tahara et a. Sci Rep. 2022

Auc:0722
<0001
Cutoff. 324

Rel+e (pg)
TPF

NoniDA DA

o w2 oa 06 s 1
P

Biéu @b 2. Mitc d Ret-He trén bénh nhan thidu st va khang thiéu sét. (A) Mirc do
Ret-He trén bénh nhan suy tim thicu sit (n=02) va khéng thiéu sit (n=50). (8)
uéng cong ROC cla Ret-He dé sang loc thiéu sét. (C) Mirc do Ret-He trén bénh
nhn suy tim thiéy mau thiéu sét (n=82) va khong bi thidu mau thiéu sit (n=60). (0)
Duing cong ROC cia Ret-He dé sang loc IDA

v Ret-He gitip chin doan phan biét thiéu mau do thiéu sit -> Ngwéng
cutoff 29 pg

v Ret-He gitip danh gia dap tng didu tri sit -> Theo doi dap trng som

v Muyc tiéu diéu tri st -> %Hypo-He < 6% & Ret-He >29 pg

Chi phi téi wu cho XN Hong cau lugi
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XET NGHIEM HONG cAU Luot SYSMEX

Luru y/
T T S T T S

7 16 % hong ciu bt 05255 @ Hb |+ %Reticf:
i " o 'Dop i t20 hng chu qua mic & tiy xuomg ¢

- gt b g
x el T theo HCT bénl gy | , g Retic
i (R1): R (reiculocyiendex) = (RETS% x HCTH theo HCT bék ) Dop g t20 e chu kg i qud &ty xuemg
index) = (RET% x HCTY 0.45 ) e : :
Ret 6 dém e dsi hong chu Donh g vid ta0 Hong chuluGi < 120x 10°L, Bop g kom, 2o hng chu Khing s
[ et i i hidu mou
Ret ] = Ret (%] RBC i gidm) > 120x 107 Bop g 11, 120 i cu s

RPI<2: Dop eng ki, 30 hog cu King di 9

. Do g ki nng dop img 20
Re1 HE 58 trwrdmg thonh hng ¢ * T RPI >3: Dép img tét, tao hbng ciu diy di
T RET# va RET%
1.5 néu H o« CO SAN KHI XET NGHIEM RET  Re tr2:5—3:ch i i tonh trang tan o
- 2ufulCT. 16— 25%
- 250umCT<1S%
P onh gion 6 s ht i e coc monoeye,dai the bao, Gt am o kit qui cia
N o 14— 37 e 6m lo két qui cin ide gidm hemoglobin hiia & hong chu hi do nguyén nhon st bi
— Chin i Hemoglobin Ko chu Lt vo hong s i i H i i
Wong cu g thooh p e

+ Ding dé ghi nhdn sy dop i s6m cia tonh rane dieu ] it

Hb increase with epoetin alfa in placebo- Anemia treatment can slow
controlled trials the progression of CRF

Epoetin alfa 150 1U/kg tiw rapidly and Change in mean by epoetin alfa 40,000 IU
steadily corrects Hb levels 15 qw Hb from baseline Cumulative
renal survival

o
P<o.|oo1 I:or cpostinalfa T e rate (%) 459 —— Hct <30%, treated with epoetin
vs placebo

—— Hct 30%, untreated
| ) — Placebo —— Hct <30%, untreated
H i | 80
1 “

60

‘ /

TCycle is every 4 weeks

40

)
3
&
°
>
&
o
=
c
&
o
H

Epoetin alfa  — Placebo *Some patients received transfusions

[
0.0024 p=0.3111

p=

0 4 8 12 16 20 24 28 1 2 3 10 15 20 25 30
Week Cycle numbert Months of follow-up
Littlewood, et al. J Clin Oncol 2001;19:2865-2874 Witzig, et al. J Clin Oncol 2005;23:2606-2617
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Protective Effects of Erythropoietin in Cardiac Ischemia: # Erythropmetlc acthlty reduce infarct size in
From Bench to Bedside Erythropmetln — e = acute myocardial infarction in rats
Acute infarction (EPO) ‘i“‘ y

Global remodeling

e

Infarct expansion
Acute protection
Inhibition of apoptosis

B 'Myocardial regeneration

Neovascularization

[reperfusion ia/reperfusion
Non-erythropoietic
EPO analogues

| ol

A

)

myocardial infarction reduced infarct size

Krisztina Kiss,ET AL.Novel, selective EPO receptor ligands lacking erythropoietic activity reduce infarct size in acute
myocardial infarction in rats,Pharmacological Research, Volume 113, Part A,2016,Pages 62-70,ISSN 1043-6618,

What is the Role of Erythropoietin in Acute
Myocardial Infarct?

Other paracrine
growt factors
moodlznnﬂ

| Lmnng
LV rem: ing
<1
Neoa: ess
HWM ( I ) Anti-apoptotic

/prosurvival pathways

Reduction of infarct size

Metabokic improvement
Contractiity preservation

Roubille, F., Prunier, F., Barrére-Lemaire, S. et al. What is the Role of Erythropoietin in Acute Myocardial Infarct?

Effect of EPO Administration on Myocardial

R T . . =y
Viability & Coronary Microvascular Dysfunction ::
in Anterior AMI: RCT in the Japanese Population {5
404 £
3.5 % ;i
3.04 s
o 254 T i3
z 204 3
o %3
159 - EPO £
1.0 —-=~ Control L3
0.54 g
89 1 week 1 month 8 months %

10
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Effect of EPO Administration on Myocardial
Viability & Coronary Microvascular Dysfunction
in Anterioy AMI: RCT in the Japanese Population

>
ol
£ £
g g o
R H
- = EPO 204 - EPO
— Contel = Contal
o o
C . D 100
s 7t P
E
2 £
g g o
£ §
E 2
3w H
N —eo S ~ &0
= Contal ] = ol
o 1 week T month 8 months o 1 week 1 month ‘8 months.
Orii, M., Hirata, K., TARSHIOHS, K 81 il Efett 6T ER sistiti“Adiihistration of Myseardial Viability and

Coronary Microvascular Dysfunction in Anterior Acute Myocardial Infarction: Randomized Controlled Trial in the

JaEanese Ponu]a(ion. Cardiol Ther 7, 151-162 (2018). hltEs:,/doiAorE 10.1007/540119-018-0122-1

EPO stimulates the coronary collateral development
in patients with coronary chronic total occlusion

= Logarithmic relationship of patient

groups with serum erythropoietin
levels. (Group 0: Coronary artery
disease without total occlusion,
group 1: CTO with poor collateral
development (Rentrop class 1),
group 2: CTO with good coronary
collateral development (Rentrop II—
111), group 3: normal coronary
arteries, 108yhropoietin: LOgarithmic
conversion of plasma erythropoietin
levels)

:Uj

000 L

o 1 : 3
Groups

Yuksel, LO., Cagirci, G., Koklu, E. et al. Erythropoietin stimulates the coronary collateral development in patients

with coronary chronic total occlusion. Neth Heart J 24, 609-616 (2016). https://doi.org/10.1007/512471-016-0875-x

EPO stimulates the coronary collateral development
in patients with coronary chronic total occlusion

r=0243
p=0.001

[Pe—
g

) ) 200 B
Rentrop score

Yuksel, 1.O., Cagirci, G., Koklu, E. et al. Erythropoietin stimulates the coronary collateral development in patients

with cos nary chronic total occlusion. Neth Heart J 24, 609-616 (2016). hnEs://doi.oE/IO. 1007/s12471-016-0875-x

EPO stimulates the coronary collateral development
in patients with coronary chronic total occlusion

e i r=0253
p=0.001

o0~
000~

000

Syntax score

2000~

1000~

RiLnear=0007

- *. -
2o 9% o »
0 @ 0> $EINIEEN @ Swe
o 0o 2% 3% o
10gerythropaetin

Yuksel, 1.O., Cagirci, G., Koklu, E. e al. Erythropoictin stimulates the coronary collateral development in patients
with coronary chronic total occlusion. Neth Heart J 24, 609-616 (2016). https://doi.org/10.1007/s12471-016-0875-x

11
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EPO stimulates the coronary collateral development
in patients with coronary chronic total occlusion

o0

o]
£
i
3
0
. . “w e
o] ® . . ‘.
¢ e . . Lnear =001
w00 e
o o B3 B o

10gerytropoictin
Yuksel, 1.0., Cagirci, G., Koklu, E. et al. Erythropoietin stimula(e’; the coronary collateral development in patients
with coronary chronic total occlusion. Neth Heart J 24, 609-616 (2016). https://doi.org/10.1007/512471-016-0875-x

EPO stimulates the coronary collateral development

in patients with coronary chronic total occlusion
ROC Curve

o]

£ o6
z
£
3
2 y
B o4 A
0] / AUC:0.62 p=0.03
oo oz 04 o5 o8 o
1 - Specificity

Yuksel, LO., Cagirci, G., Koklu, E. et al. Erythropoietin stimulates the coronary collateral development in patients
with coronary chronic total occlusion. Neth Heart J 24, 609-616 (2016). https://doi.org/10.1007/512471-016-0875-x

EPO &Heart Failure

Stay Numberof | NYHA Regimen Hb increase Clinieal outcome
patients chass
26 W 2 gl
2 new 26gm
Sitverberg et al
(2001 721
v 27w
Sitverbarg ot al.
(2003 73]
) new 33 g
Mancini et al.
(2003) fa3)
7= A3
Sitverberg et al.
(2003) 711

Effects of Erythropoietin on LVH in adults with severe chronic
renal failure & Hb <10 g/dL

Methods: open-label interventional trial to evaluate the effect rhEPO on LVMI/ anemic patients with CrCl 10

- 30 mL/min (nondiabetics) or 20 to 40 mL/min (diabetics)

« thEPO given to those with anemia ({Hb}1 <10 g/dL).

+ Baseline & 6-month LVMI and LVH (LVMI >130 g/m2/ &, & >100 g/m2/%. [Hb], CrCl, BP, medications, and
medical history were obtained.

+ Enrollment: 40 anemic & 61 nonanemic control.

Results:

o LVH prevalence: 68.3% (95% CI 58.3-77.2)

o Entry [Hb]: only significant predictor of baseline LVH (adjusted OR 0.69 per g/dL increase in
Hb, 95% CI 0.50-0.94)

o After 6 months, LVMI decreased in anemic patients receiving rhEPO (142 +/- 56 vs. 157 +/- 56
g/m(2)) (P=0.007), with an increase in hemoglobin (11.3 +/- 1.9 vs. 9.1 +/- 0.7 g/dL) (P=0.001).

o After adjusting for confounders & change in Hb/ rhEPO associated with a significant | in LVMI
(P=0.01).

Ayus JC, Spanish Group for the Study of the Anemia and Left Ventricular Hypertrophy in Pre-dialysis Patients. Effects of
erythropoictin on left ventricular hypertrophy in adults with severe chronic renal failure and hemoglobin <10 g/dL. Kidney Int.
2005 Aug:68(2):788-95. doi: 10.1111/1.1523-1755.2005.00458.x. PMID: 16014057.

12
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Erythropoietin therapy and LVMI in CKD & ESRD
patients: a meta-analysis

A systematic review of the literature, reporting LVMI for patients before

&after EPO therapy,

Results:15 studies(1731 patients). Cohorts with severe anemia at baseline

(Hb<10 g/dl),

- EPO using a lower target level (Hb <12 g/dl or Het <36%) —|
significant LVMI (-32.7 g/m(2); 95% CI: -49.4 to -16.1, P < 0.05).

Conclusions: Aggregated results from multiple studies suggest that in
severe anemia conventional Hb targets for EPO therapy are
associated with a reduction in LVMI

Parfrey PS, Lauve M, Latremouille-Viau D, Lefebvre P. Erythropoietin therapy and left ventricular mass

index in CKD and ESRD patients: a meta-analysis. Clin J Am Soc Nephrol. 2009 Apr;4(4):755-62. doi
10.2215/CIN,02730608 Epub 2000 Apr I, PMID: 19339417; PMCID: PMC266643 1

Effect of anemia correction to the modestly high hemoglobin
level in patients with CKD on LVH
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Akaishi M, Hiroe M, Hada Y, Suzuki M, Tsubakihara Y, Akizawa T, KRN321 Study Group. Effect of anemia
correction on left ventricular hypertrophy in patients with modestly high hemoglobin level and chronic kidney
discase. J Cardiol. 2013:62(4):249-56. hitps://doi.ore/10.1016/i jicc.2013.04.008 Epub 2013 Jun 18.

Effect of anemia correction to the modestly high hemoglobin

Transfusion Rates by Hgb Level According
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Lawler EV, et al. Ciin J Am Soc Nephrol. 2010,5:667-672.

13



11/24/2024

ERYTHROPOIETIN

EPO-receptor EPO-receptor EPO-receptor EPO-receptor
Z 1 3
S - -
= Qe
o ;
=
<}
] 4 %
= Bone marrow Nervous system Vasculature
a
= [Erythroid progenitors *Neurons +Cardiomyocytes «Endothelial cells
t’ =Endothelial =Glial cells «Fibroblasts +Vascular smooth
B progenitor cells =Astrocytes =Endothelial cells muscle cells
= =Endothelial cells
P>
@ :

i o i +Protection of vascular

E +Erythropoiesis Neurotrophic effect S ardioranee o : ;
= =Proangiogenic effect =Neuroprotection imgaby
=] =Angiogenesis

| Original vs Generic
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Best Medical Physicians of the Year 2019:
Harry Lever alarm on Ineffective Generics

+ 74yo cardiologist, directs the Cleveland Clinic’s
Hypertrophic Cardiomyopathy Center, wrote to
FDA about his concerns that generic versions of
Toprol XL were ineffective.

« For years, his patients who had switched from
the brand name Toprol XR(Metoprolol) to a
generic version had complained about chest
pain and other symptoms

* When his patient put back on the brand
name TOPROL XR , the symptoms
disappeared.

Lever is the one of the first in US to raise the
alarm about ineffective and even harmful
generic drugs, largely imported from
India+China. “l wish it was more commonly
known. Everybody thinks everything is OK,
but it’s not...It’s important this stuff works,
said Lever

Sheriff” cardiologist sounds the alarm on
Ineffective Generics

Harry Lever, MD, is a crusader against harmful
generics drugs.
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STATINS — Hoat chat goc va generic — Bién c6 Tim mach — Tay Ban Nha (n=13,244 )

oz — Gareric statins

oo ,/'/ ’ P ~ .n .n ey
I Xac suat xuat hién bién c6 tim
' mach: Generics so véi hoat
chat géc cao hon

31%
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cams

Cumulative probability

HR: LFYL15-150), p<0.001
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Cumulative probability of CVE with initial statin
therapy during a 5-year follow up period'

5 e Cardiovascular Event
57 Sicras Manar et al. Lipids in Health and Disease (2018)17:277
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STATINS - Biét dwoc gbc vs Generic — for cve — Tir vong do moi nguyén nhan
Tay Ban Nha (n=13,244 )

Generic vs Original Statin,
T vong do moi nguyén nhién
cao hon c6 y nghia théng ké& &
nhém dung generics

62% 6 bién ¢ TM trwéc do.

tality with initial statin
riod with previous CVE

o Yo 1o Ut it 9 Do (210 11271 Image used only for educational purposes . AstraZeneca s not responsible for copyright

PIEU TRI THIEU MAU THEO SINH LY BENH

1 ) Thiéu Erythropoietin

«¢ Lwu y khi lwa chon ESAs: " "
Két qua dién di ding dién

« Nghién ciru nhim kho sat s khic
nhau ciia ché phdm sinh hoc géc
Erythropoietin va 1 53 ché phim sinh
hoc khac tir Han Quéc (4 mAu), Trung
Qudc (7 mau) va An D (5 mau).

Jia LinHao
JiMai Xin-1
JiMai Xin2
Huan Er Mo-1
Huan Er Mo-2
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» Ché phdm biét dwoc gdc c6 sw hing E
dinh vé thanh phan protein & cic16
Khac nhau trong khi cac ché pham
sinh hoc khéc c6 nhiéu dang protein
khéc. us China
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PIEU TRI THIEU MAU THEO SINH LY BENH

(1 :\ Thi€u Erythropoietin
< Lwu y khi lwa chon ESAs:

+ Nghién ctru nhim khao sat sy khac Kt qui test ELISA
nhau cita ché phém sinh hoc goc -
Erythropoietin va 156 ch& phdm sinh
hoc khdc tir Han Quéc (4 méu), Trung
Quéc (7 mau) va An B (5 miu).

Korea China India

Ché& phidm biét dwoc gdc c6 ham
chét giéng nhw thong

, trong khi céc ché
phém khic thudng cao hon (Eporon- il
Han Qudc hon 70%, Wepox-An do B Ry )
hon 68%). FAALL S 4 ¥ /4
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